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PURPOSE: To suppress the towering of modulation factor low and to 
improve reading accuracy even at the time of making the recording pit of a 
disk high density. 

CONSTITUTION: An optical head device 21 is constituted of a light 
source 22 consisting of a laser diode, etc., a beam splitter 23, a condenser 
lens 24, a cylindrical lens 25, a photodetector 26 consisting of a pin 
photodiode, etc., and an attenuation filter 27 and a light shielding belt 28 
prolonging to a tracking direction in the center part of a linear velocity 
direction is formed on the attenuation filter 27. The beam of an area 
containing the center part is shielded for a reflected beam from the disk D 
by the light shielding belt 28 and the beam of other peripheral part passes 
through. Thus, the ratio of an AC component to a DC component is 
increased for the modulation of a high space frequency and the modulation 
factor is increased. 
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ABSTRACT: 

PURPOSE: To suppress the lowering of modulation factor low and to improve 
reading accuracy even at the time of making the recording pit of a disk high 
density. 

CONSTITUTION: An optical head device 21 is constituted of a light source 22 
consisting of a laser diode, etc., a beam splitter 23, a condenser lens 24, a 
cylindrical lens 25, a photodetector 26 consisiting of a pin photodiode, etc., 
and an attenuation filter 27 and a light shielding belt 28 prolonging to a 
tracking direction in the center part of a linear velocity direction is formed 
on the attenuation filter 27. The beam of an area containing the center part 
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is shielded for a reflected beam from the disk D by the light shielding belt 28 
and the beam of other peripheral part passes through. Thus, the ratio of an AC 
component to a DC component is increased for the modulation of a high space 
frequency and the modulation factor is increased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Optical head equipment characterized by to establish a means attenuate optical reinforcement of a predetermined 
field which includes a core to said reflected light from optical reinforcement of other peripheries in optical head equipment 
which condenses on a record medium side , detects optical reinforcement of the reflected light from this condensing point 
with a photodetector , and reproduces information by using outgoing radiation light from the light source as a minute spot . 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention condenses on a record-medium side by using outgoing radiation light from the light 
source as a minute spot, and relates to the optical head equipment suitable for playback of the disk with which especially 
information was recorded on high density in the optical head equipment which detects the optical reinforcement of the 
reflected light from this condensing point with a photodetector, and reproduces information. 
[0002] 

[Description of the Prior Art] The conventional example is explained with reference to a drawing. The schematic diagram 
showing the optical head equipment of the former [ drawing 8 ] and drawing 9 are explanatory drawings for explaining the 
modulation condition of the light by the pit formed in the disk. The optical head equipment 1 shown in drawing 8 consists of 
the light source 2 which consists of a laser diode etc., the plate beam splitter 3, a condenser lens 4, a cylindrical lens 5, and a 
photodetector 6 that consists of a pin photodiode etc. 

[0003] This optical head equipment 1 condenses the outgoing radiation light from the light source 2 on Disk (record-medium 
side) D as a minute spot through a condenser lens 4, detects the optical reinforcement of the reflected light (henceforth "return 
light") from this condensing point with a photodetector 6 through a cylindrical lens 5, and reproduces information. The thing 
in which such a playback method is possible is for input light to be modulated by this pit P and for return luminous intensity 
to change, when the light condensed with the condenser lens 4 is irradiated by the pit P formed in said disk D as an input light 
of a minute spot. The reading precision by the optical arm head of such a method is greatly influenced by the optical 
modulation factor of return light. 

[0004] here -- the above-mentioned modulation factor modulation factor ={(maximum of RF signal) - (minimum value of 
RF signal)}/{(maximum of a RF signal) + (minimum value of a RF signal)} 

That is, it is modulation factor =(AC component of regenerative signal)/(DC component of regenerative signal) xl/2. In 
addition, in the above-mentioned formula, the RF signal expresses the optical modulation factor because the quantity of light 
of return light is proportional to the electric RF signal which is a regenerative signal. 

[0005] Moreover, supposing a noise level is fixed between the above-mentioned modulation factor and the C/N ratio (Carrier 
to Noise ratio) in optical playback, they are delta(C/N) = 20 and log (variation of a modulation factor). 
{However, variation of delta(C/N):C/N ratio} 

There is ******. That is, in order to raise a C/N ratio and to maintain an error rate, it is required to make said modulation 
factor high. 

[0006] The playback information by the return light from Pit P is the information on various spatial frequency optically here, 
from the pit train of high density, the optical information of high spatial frequency is read and the playback RF signal of high 
frequency is obtained. Moreover, from the pit train of low density, the optical information of low spatial frequency is acquired 
and the playback RF signal of low frequency is obtained. 

[0007] Although the optical information whose information on media is spatial frequency is included in the light which 
returns to the opening R (refer to drawing 9 (a)) of a condenser lens (objective lens) 4, in return light, the location where 
effect appears within a opening changes with height of spatial frequency. That is, supposing the migration direction of Disk D 
is the direction of space in drawing 9 , in the optical information of high spatial frequency, effect will appear in the outside of 
the opening of a lens. For example, the effect by the modulation becomes large as Li and Lo show from the core of a lens 
opening among the return light from a pit train with high spatial frequency and it goes to the periphery section. 
[0008] Therefore, as for the space information more than the frequency (cut off frequency) of a fixed value, what (it reads) it 
comes out outside the lens opening R, and information is transmitted for as Lo shows becomes impossible, moreover, as 
shown in Li, effect comes to produce the space information on frequency lower than it in the periphery section of the lens 
opening R, and a cut off frequency is approached - alike -- following -- informational transfer - carrying out --******« ** 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, in optical head equipment, a modulation factor will fall and 
C/N will deteriorate as are shown in drawing 10 , and the density of a record pit becomes high and informational spatial 
frequency becomes high, when the disk which carried out densification of the record pit is played. Therefore, if it becomes 
more than 0.80/micrometer in the case of the equipment which has the property of the diagram shown, for example in drawing 
JO , the density (the number of pits to an unit size), i.e., the pit density, of spatial frequency, a modulation factor will fall 
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*V,! sharply and C/N-ary in informational playback will get very bad. Therefore, by the playback device which used the optical 
head equipment of structure conventionally [ as shown in drawing 8 1, a limit is in the densification of media, such as making 
pit density high, for example. 

[0010] This invention is for solving the above-mentioned technical problem, and even if it makes recording density of media 
high, the modulation factor when detecting return light can be made high, and it aims at offering the optical head equipment 
which can prevent the fall of a C/N ratio. 
[0011] 

[Means for Solving the Problem] The optical head equipment by this invention is characterized by to establish a means 
attenuate optical reinforcement of a predetermined field which includes a core to said reflected light from optical 
reinforcement of other peripheries in optical head equipment which condenses on a record medium side , detects optical 
reinforcement of the reflected light from this condensing point with a photodetector , and reproduces information by using 
outgoing radiation light from the light source as a minute spot . 
[0012] 

[Function] With the above-mentioned means, the optical reinforcement of the predetermined field which includes a core 
among the reflected lights from a record medium is reduced from the periphery. Therefore, in return light, the high 
modulation component of spatial frequency comes to be obtained by the ratio higher than the modulation component of low 
spatial frequency. That is, although a modulation factor is obtained by (AC component / DC component) as mentioned above, 
by reducing the optical reinforcement of a core, the ratio of DC component of a denominator falls and the modulation factor 
to high spatial frequency becomes high. Therefore, reading precision becomes high even if it is the case where recording 
density of the information in media is made high. 
[0013] 

[Example] Hereafter, a drawing explains the example of this invention. The outline plan showing the optical head equipment 
of one example which drawing 1 requires for this invention, and drawing 2 are the plans showing an attenuation filter. The 
optical head equipment 21 shown in drawing 1 has the light source 22 which consists of a laser diode etc., the plate beam 
splitter 23, the condenser lens 24, the cylindrical lens 25, and the photodetector 26 that consists of a pin photodiode etc., and 
the attenuation filter 27 is infixed in the path to which return light results in a photodetector 26 further. 
[0014] This optical head equipment 21 condenses the outgoing radiation light from the light source 22 on Disk 
(record-medium side) D as a minute spot through a condenser lens 24, detects the optical reinforcement of the reflected light 
from this condensing point with a photodetector 26 through the attenuation filter 27 and a cylindrical lens 25, and reproduces 
information. 

[0015] As shown in drawing 2 , the protection-from-light band 28 with which said attenuation filter 27 is prolonged in the 
direction of tracking (= radial [ of Disk D ]) in the core of the linear- velocity direction over Disk D is formed. This 
protection-from-light band 28 is for shading the light of the field which includes a core to the reflected light from Disk D, and 
passing only the light of other peripheries. In addition, although this protection-from-light band 28 shall shade light 
completely in this example, it is not necessary to intercept light completely in this protection-from-light band 28, and the 
amount of transmitted lights should just fall rather than other portions. 

[0016] An operation of the optical head equipment 21 of the above-mentioned configuration is explained. The light by which 
outgoing radiation was carried out from the light source 22 passes a beam splitter 23, and is condensed by the surface of Disk 
D with a condenser lens 24. The pit of Disk D becomes irregular, it is reflected by the right angle by the beam splitter 23 
through said condenser lens 24, and this condensed light is led to said attenuation filter 27, penetrates this, and is detected by 
the photodetector 26. With this attenuation filter 27, the light of the field which contains a part for a core with said 
protection-from-light band 28 is shaded according to the formation area of a protection-from-light band, and the ratio of the 
amount of transmitted lights of the both sides to the direction of a line becomes higher than the portion of the 
protection-from-light band 28 of a core. 

[0017] As mentioned above, as for the high modulation component of spatial frequency, effect remains on both sides of the 
direction of a line mostly to return light. And the light of a core with little effect of the modulation component of high spatial 
frequency is removed. Therefore, in the modulation component of return light, with high spatial frequency, the ratio of AC 
component to the ratio of DC component becomes high, and a modulation factor becomes high. Therefore, in the regenerative 
signal by return light, a C/N ratio improves and reading precision becomes high. 

[001 8] The diagram showing the relation of the spatial frequency and the modulation factor to the rate of protection from light 
of the attenuation filter 27 by the optical head equipment 21 of the above-mentioned configuration is shown in drawing 7 . In 
addition, the rate of protection from light is expressed by the percentage when setting the diameter of a opening of return light 
[ as opposed to d and said attenuation filter 27 for the width of face of said protection-from-light band 28 ] to a, and let it be 
the value computed by rate (%) of protection from light =(d/a)xl00. 

[0019] As shown in the diagram of drawing 7 , when the rate of protection from light is variously changed in 20% thru/or 
60% of range, even if spatial frequency becomes high (pit density is ), the fall of a modulation factor is suppressed rather than 
the conventional example shown in drawing 10 . Moreover, the more it increases the rate of protection from light, the more 
the rate of decline in the percent modulation to the increment in spatial frequency is stopped low. Consequently, even if it is 
the case where densification of the record pit of a disk is carried out, the fall of a modulation factor can be suppressed low, 
deterioration of a C/N ratio can be prevented, and reading precision can be raised. 

[0020] This invention is not limited to the above-mentioned example, but various deformation implementation is possible for 
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it. for example, the configuration of said protection-from-light band is shown in this drawing (b) in the shape of [ which is 
shown in drawing 3 (a) ] an outline of I characters -- as -- an outline -- leaves ~ the light of the predetermined field which 
makes it a round shape etc. and includes the core of return light in a **, respectively as shown in this drawing (c) is shaded, 
and you may make it attenuate luminous intensity Moreover, you may form by the members X, Y, and Z of a rate of 
protection from light which divided the attenuation filter 27 into plurality (an illustration example five division), and is 
different, respectively as shown in drawing 4 . 

[0021] Furthermore, as the optical reinforcement of a predetermined field including a core is shown in drawing 5 to said 
reflected light as a means attenuated from the optical reinforcement of other peripheries The pin photo diode as said 
photodetector 26 may be divided into eight in the direction of a line, a core (portion corresponding to the low-frequency 
component of return light) may be quadrisected comparatively small (B, C, F, G), and other portions may be quadrisected so 
that it may face across these outsides (A, D, E, H). In this case, as shown in drawing 6 , return light to Cores B, C, F, and G is 
not detected for detection of the RF signal corresponding to recording information, but the result of an operation of 
(A+D+E+H) is used for it. The effect of attenuating the luminous intensity of the field which includes the core of return light 
like the above by this is acquired. 

[0022] And a focal error signal is (A+B+G+H)-(C+D+E+F). 

********** detects and a tracking error signal is (A+B+C+D)-(E+F+G+H). 
********** detect 

[0023] 

[Effect of the Invention] As mentioned above, according to this invention, even if it is the case where densification of the 
record pit of a disk is carried out, the fall of a modulation factor can be suppressed low and the optical head equipment whose 
reading precision improves can be offered. 
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TECHNICAL FIELD 



[Industrial Application] This invention condenses on a record-medium side by using outgoing radiation light from the light 
source as a minute spot, and relates to the optical head equipment suitable for playback of the disk with which especially 
information was recorded on high density in the optical head equipment which detects the optical reinforcement of the 
reflected light from this condensing point with a photodetector, and reproduces information. 
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PRIOR ART 



[Description of the Prior Art] The conventional example is explained with reference to a drawing. The schematic diagram 
showing the optical head equipment of the former [ drawing 8 ] and drawing 9 are explanatory drawings for explaining the 
modulation condition of the light by the pit formed in the disk. The optical head equipment 1 shown in drawing 8 consists of 
the light source 2 which consists of a laser diode etc., the plate beam splitter 3, a condenser lens 4, a cylindrical lens 5, and a 
photodetector 6 that consists of a pin photodiode etc. 

[0003] This optical head equipment 1 condenses the outgoing radiation light from the light source 2 on Disk (record-medium 
side) D as a minute spot through a condenser lens 4, detects the optical reinforcement of the reflected light (henceforth "return 
light") from this condensing point with a photodetector 6 through a cylindrical lens 5, and reproduces information. The thing 
in which such a playback method is possible is for input light to be modulated by this pit P and for return luminous intensity 
to change, when the light condensed with the condenser lens 4 is irradiated by the pit P formed in said disk D as an input light 
of a minute spot. The reading precision by the optical arm head of such a method is greatly influenced by the optical 
modulation factor of return light. 

[0004] here -- the above-mentioned modulation factor — modulation factor ^{(maximum of RF signal) - (minimum value of 
RF signal)}/{(maximum of a RF signal) + (minimum value of a RF signal)} 

That is, it is modulation factor =(AC component of regenerative signal)/(DC component of regenerative signal) x 1/2. In 
addition, in the above-mentioned formula, the RF signal expresses the optical modulation factor because the quantity of light 
of return light is proportional to the electric RF signal which is a regenerative signal. 

[0005] Moreover, supposing a noise level is fixed between the above-mentioned modulation factor and the C/N ratio (Carrier 
to Noise ratio) in optical playback, they are delta(C/N) = 20 and log (variation of a modulation factor). 
{However, variation of delta(C/N):C/N ratio} 

There is ******. That is, in order to raise a C/N ratio and to maintain an error rate, it is required to make said modulation 
factor high. 

[0006] The playback information by the return light from Pit P is the information on various spatial frequency optically here, 
from the pit train of high density, the optical information of high spatial frequency is read and the playback RF signal of high 
frequency is obtained. Moreover, from the pit train of low density, the optical information of low spatial frequency is acquired 
and the playback RF signal of low frequency is obtained. 

[0007] Although the optical information whose information on media is spatial frequency is included in the light which 
returns to the opening R (refer to drawing 9 (a)) of a condenser lens (objective lens) 4, in return light, the location where 
effect appears within a opening changes with height of spatial frequency. That is, supposing the migration direction of Disk D 
is the direction of space in drawing 9 , in the optical information of high spatial frequency, effect will appear in the outside of 
the opening of a lens. For example, the effect by the modulation becomes large as Li and Lo show from the core of a lens 
opening among the return light from a pit train with high spatial frequency and it goes to the periphery section. 
[0008] Therefore, as for the space information more than the frequency (cut off frequency) of a fixed value, what (it reads) it 
comes out outside the lens opening R, and information is transmitted for as Lo shows becomes impossible, moreover, as 
shown in Li, effect comes to produce the space information on frequency lower than it in the periphery section of the lens 
opening R, and a cut off frequency is approached alike -- following - informational transfer -- carrying out --******-- ** 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, according to this invention, even if it is the case where densification of the 
record pit of a disk is carried out, the fall of a modulation factor can be suppressed low and the optical head equipment whose 
reading precision improves can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As mentioned above, in optical head equipment, a modulation factor will fall and 
C/N will deteriorate as are shown in drawing 10 , and the density of a record pit becomes high and informational spatial 
frequency becomes high, when the disk which carried out densification of the record pit is played. Therefore, if it becomes 
more than 0.80/micrometer in the case of the equipment which has the property of the diagram shown, for example in drawing 
10 , the density (the number of pits to an unit size), i.e., the pit density, of spatial frequency, a modulation factor will fall 
sharply and C/N-ary in informational playback will get very bad. Therefore, by the playback device which used the optical 
head equipment of structure conventionally [ as shown in drawing 8 ], a limit is in the densification of media, such as making 
pit density high, for example. 

[0010] This invention is for solving the above-mentioned technical problem, and even if it makes recording density of media 
high, the modulation factor when detecting return light can be made high, and it aims at offering the optical head equipment 
which can prevent the fall of a C/N ratio. 



[Translation done.] 



1/9/04 9:09 AM 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] The optical head equipment by this invention is characterized by to establish a means 
attenuate optical reinforcement of a predetermined field which includes a core to said reflected light from optical 
reinforcement of other peripheries in optical head equipment which condenses on a record medium side , detects optical 
reinforcement of the reflected light from this condensing point with a photodetector , and reproduces information by using 
outgoing radiation light from the light source as a minute spot . 
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OPERATION 



[Function] With the above-mentioned means, the optical reinforcement of the predetermined field which includes a core 
among the reflected lights from a record medium is reduced from the periphery. Therefore, in return light, the high 
modulation component of spatial frequency comes to be obtained by the ratio higher than the modulation component of low 
spatial frequency. That is, although a modulation factor is obtained by (AC component / DC component) as mentioned above, 
by reducing the optical reinforcement of a core, the ratio of DC component of a denominator falls and the modulation factor 
to high spatial frequency becomes high. Therefore, reading precision becomes high even if it is the case where recording 
density of the information in media is made high. 
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EXAMPLE 



[Example] Hereafter, a drawing explains the example of this invention. The outline plan showing the optical head equipment 
of one example which drawing 1 requires for this invention, and drawing 2 are the plans showing an attenuation filter. The 
optical head equipment 21 shown in drawing 1 has the light source 22 which consists of a laser diode etc., the plate beam 
splitter 23, the condenser lens 24, the cylindrical lens 25, and the photodetector 26 that consists of a pin photodiode etc., and 
the attenuation filter 27 is infixed in the path to which return light results in a photodetector 26 further. 
[0014] This optical head equipment 21 condenses the outgoing radiation light from the light source 22 on Disk 
(record-medium side) D as a minute spot through a condenser lens 24, detects the optical reinforcement of the reflected light 
from this condensing point with a photodetector 26 through the attenuation filter 27 and a cylindrical lens 25, and reproduces 
information. 

[00 1 5] As shown in drawing 2 , the protection-from-light band 28 with which said attenuation filter 27 is prolonged in the 
direction of tracking (= radial [ of Disk D ]) in the core of the linear- velocity direction over Disk D is formed. This 
protection-from-light band 28 is for shading the light of the field which includes a core to the reflected light from Disk D, and 
passing only the light of other peripheries. In addition, although this protection-from-light band 28 shall shade light 
completely in this example, it is not necessary to intercept light completely in this protection-from-light band 28, and the 
amount of transmitted lights should just fall rather than other portions. 

[0016] An operation of the optical head equipment 21 of the above-mentioned configuration is explained. The light by which 
outgoing radiation was carried out from the light source 22 passes a beam splitter 23, and is condensed by the surface of Disk 
D with a condenser lens 24. The pit of Disk D becomes irregular, it is reflected by the right angle by the beam splitter 23 
through said condenser lens 24, and this condensed light is led to said attenuation filter 27, penetrates this, and is detected by 
the photodetector 26. With this attenuation filter 27, the light of the field which contains a part for a core with said 
protection-from-light band 28 is shaded according to the formation area of a protection-from-light band, and the ratio of the 
amount of transmitted lights of the both sides to the direction of a line becomes higher than the portion of the 
protection-from-light band 28 of a core. 

[0017] As mentioned above, as for the high modulation component of spatial frequency, effect remains on both sides of the 
direction of a line mostly to return light. And the light of a core with little effect of the modulation component of high spatial 
frequency is removed. Therefore, in the modulation component of return light, with high spatial frequency, the ratio of AC 
component to the ratio of DC component becomes high, and a modulation factor becomes high. Therefore, in the regenerative 
signal by return light, a C/N ratio improves and reading precision becomes high. 

[0018] The diagram showing the relation of the spatial frequency and the modulation factor to the rate of protection from light 
of the attenuation filter 27 by the optical head equipment 21 of the above-mentioned configuration is shown in drawing 7 . In 
addition, the rate of protection from light is expressed by the percentage when setting the diameter of a opening of return light 
[ as opposed to d and said attenuation filter 27 for the width of face of said protection-from-light band 28 ] to a, and let it be 
the value computed by rate (%) of protection from light =(d/a)xl00. 

[0019] As shown in the diagram of drawing 7 , when the rate of protection from light is variously changed in 20% thru/or 
60% of range, even if spatial frequency becomes high (pit density is ), the fall of a modulation factor is suppressed rather than 
the conventional example shown in drawing 10 . Moreover, the more it increases the rate of protection from light, the more 
the rate of decline in the percent modulation to the increment in spatial frequency is stopped low. Consequently, even if it is 
the case where densification of the record pit of a disk is carried out, the fall of a modulation factor can be suppressed low, 
deterioration of a C/N ratio can be prevented, and reading precision can be raised. 

[0020] This invention is not limited to the above-mentioned example, but various deformation implementation is possible for 
it. for example, the configuration of said protection-from-light band is shown in this drawing (b) in the shape of [ which is 
shown in drawing 3 (a) ] an outline of I characters -- as -- an outline leaves -- the light of the predetermined field which 
makes it a round shape etc. and includes the core of return light in a **, respectively as shown in this drawing (c) is shaded, 
and you may make it attenuate luminous intensity Moreover, you may form by the members X, Y, and Z of a rate of 
protection from light which divided the attenuation filter 27 into plurality (an illustration example five division), and is 
different, respectively as shown in drawing 4 . 

[0021] Furthermore, as the optical reinforcement of a predetermined field including a core is shown in drawing 5 to said 
reflected light as a means attenuated from the optical reinforcement of other peripheries The pin photo diode as said 
photodetector 26 may be divided into eight in the direction of a line, a core (portion corresponding to the low-frequency 
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component of return light) may be quadrisected comparatively small (B, C, F, G), and other portions may be quadrisected so 
that it may face across these outsides (A, D, E, H). In this case, as shown in drawing 6 , return light to Cores B, C, F, and G is 
not detected for detection of the RF signal corresponding to recording information, but the result of an operation of 
(A+D+E+H) is used for it. The effect of attenuating the luminous intensity of the field which includes the core of return light 
like the above by this is acquired. 

[0022] And a focal error signal is (A+B+G+H)-(C+D+E+F). 

********** detects and a tracking error signal is (A+B+C+D)-(E+F+G+H). 

********** detects. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline plan showing the optical head equipment of one example concerning this invention. 
[Drawing 2] It is the plan showing an attenuation filter. 

[Drawing 3] (a) Or (c) is the plan showing the modification of an attenuation filter. 
[Drawing 4] It is the plan showing the modification of an attenuation filter. 
[Drawing 5] It is the plan showing the modification of a pin photodiode. 

[Drawing 6] It is the side elevation showing the incidence condition to the PINHO photodiode of return light. 

[Drawing 7] It is the diagram showing the relation of the spatial frequency and the modulation factor to the rate of protection 

from light. 

[Drawing 81 It is the outline plan showing conventional optical head equipment. 

[Drawing 91 It is drawing for explaining the modulation condition of the light by the pit formed in the disk. 

[Drawing 101 It is the diagram showing the relation between the spatial frequency in equipment, and change of a modulation 

factor conventionally. 

[Description of Notations] 

21 Optical Head Equipment 

22 Light Source 

23 Beam Splitter 

24 Condenser Lens 

25 Cylindrical Lens 

26 Photodetector 

27 Attenuation Filter 

28 Protection-from-Light Band 
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DRAWINGS 




[Drawing 41 
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